Seasonal distribution of total and pathogenic Vibrio parahaemolyticus in Chesapeake Bay oysters and waters.
The objectives of this study were to investigate the seasonal distribution of total and pathogenic Vibrio parahaemolyticus in the Chesapeake Bay oysters and waters, and to determine the degree of association between V. parahaemolyticus densities and selected environmental parameters. Oyster and water samples were collected monthly from three sites in Chesapeake Bay, Maryland from November 2004 through October 2005. During collection of samples, water temperature, salinity, turbidity, dissolved oxygen, pH, chlorophyll a, and fecal coliform levels in oysters were also determined. V. parahaemolyticus levels were enumerated by a quantitative direct-plating method followed by DNA colony hybridization; presence/absence was further determined by overnight broth enrichment followed by either standard colony isolation or real-time PCR. The thermolabile hemolysin (tlh) gene and thermostable direct hemolysin (tdh) gene were targeted for detection of total and pathogenic V. parahaemolyticus, respectively, for both direct plating and enrichment. The thermostable related hemolysin (trh) gene, which is a presumptive pathogenicity marker, was targeted only for the enrichment approach. By direct plating, colonies producing tlh signals were detected in 79% of oyster samples at densities ranging from 1.5x10(1) to 6.0x10(2) CFU/g. Pathogenic V. parahaemolyticus (tdh+) was detected in 3% (level was 10 CFU/g) of oyster samples while no V. parahaemolyticus was detected in water samples. By the enrichment approach with standard colony isolation, 67% of oyster and 55% of water samples (n=33) were positive for total V. parahaemolyticus, and all samples were negative for pathogenic V. parahaemolyticus. In contrast, enrichment followed by real-time PCR detected tlh, tdh and trh in 100%, 20% and 40% of oyster and 100%, 13% and 40% of water enrichments collected from June to October 2005, respectively. V. parahaemolyticus densities in oysters varied seasonally and were found to be positively correlated with water temperature, turbidity, and dissolved oxygen.